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Table 1 Evaluated standard of compatibility for explosive and

contacted materials

AT,/°C rating evaluatation results

<2 A safe for use in any explosive design
safe for use in testing,when the device will be used in
3~5 B a very short period of time,not to be used as a binder
materials ,or when long-term storage is desired
6~15 C not recommended for use with explosive items
=15 D hazardous,do not use under any conditions
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Table 2 Data of binary system obtained by DSC

binary system  reference system T, /°C T, /C AT, /C
DNP/DNAN DNAN 350.9 352.7 -1.8
DNP/TNAZ TNAZ 263.1 262.6 0.5
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Table 3 Compatibilities of DNP with some energetic materials

system T/°C net gas evolution/mL  rating

DNP/RDX 100 0.25 compatible
DNP/HMX 100 0.00 compatible
DNP/CL -20 100 0.00 compatible
DNP/AI 100 0.25 compatible
DNP/AP 100 -0.25 compatible
DNP/micro crystal wax 100 0.25 compatible
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Thermal Behaviors of 3 ,4-Dinitrophyrazole and its Compatibility with Some Explosive Component Materials

JIANG Qiu-li, WANG Hao, LUO Yi-ming, WANG Wei, XIE Zhong-yuan, GAO lJie
(Xi'an Modern Chemistry Research Institute, Xi'an 710065, China)

Abstract: Thermal behaviors of 3, 4-dinitrophyrazole ( DNP) were investigated by differential scanning calorimetry ( DSC) and
thermal gravity/differential thermal gravity (TG-DTG). The compatibilities of DNP with some explosive component materials,
including 2 ,4-dinitroanisole(DNAN) , 1,3, 3-trinitroazetidine ( TNAZ), cyclotrimethylene trinitramine (RDX) , cyclotetramethyl-
ene tetranitramine ( HMX) , hexanitrohexaazaisowurtzitane (CL-20), ammonium perchlorate (AP) , Al and microcrystal wax were
discussed by vacuum stability test (VST) and DSC . Results show that thermal decomposition process of DNP can be divided into
two stages. The peak temperature of DSC curve for the first stage is 319.8 °C,which revealing that DNP has superior thermal stabil-
ity. And the peak temperature of DSC curve for the second stage is 407.2 °C. The compatibilities of DNP with DNAN, TNAZ,
RDX, HMX, CI-20, AP, Al and microcrystal wax are good. These materials can be used as components in explosives.

Key words: physical chemistry; 3 ,4-dinitrophyrazole ( DNP) ; thermal behavior; compatibility
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